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LOUDSPEAKER ASSEMBLY 
Background of the Invention 

Field of* the Invention 

[OOOl] The present invention relates to a loudspeaker assembly and to the use of such 

an assembly in an automotive sound installation. 
Description of Related Art 

[0002] Loudspeaker assemblies are well-known in the art . and within the scope of the 

present invention, a loudspeaker assembly shall be construed as comprising one or more of 
the following; one or more loudspeaker units, a cabinet, a chassis, a frame for holding the one 
or more loudspeaker units and optionally a protective cover for the loudspeaker. 
[GO 03] Loudspeaker assemblies, although being well-known in the art, all have the 

features in common that they are constantly exposed such that when sound is emitted no hin- 
drance occurs which may obstruct or distort the sound distribution from the loudspeakers, and 
also when not in use, they are exposed. 

[GOO<4] In the art it is known to provide loudspeakers with moveable parts. One such 

example is disclosed in WO G3G6576 1 wherein a loudspeaker assembly of a modular configu- 
ration is disclosed, and wherein one of the loudspeaker units, namely the tweeter unit, is built 
as an acoustical lens construction comprising a transducer. The acoustical lens may be tilted 
or rotated in order to redirect the emitted sound. 

Summary of the Invention 
(OOOSJ It may, however, be desirable for a number of reasons to be able to hide or 

protect the loudspeaker assembly such that when they are not in use they are not exposed, and 
when exposed the loudspeaker assembly may be oriented or directed so that optimum listen- 
ing conditions for a user are provided. Consequently, it is an object of the present invention to 
provide a loudspeaker which addresses this need. 

[O0O6] This is solved according to the present invention by providing a loudspeaker 

assembly which is particular in that the loudspeaker may be brought from a first non exposed 
position and into a second exposed position along an axis of movement, where the loud- 
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speaker assembly comprises a transducer unit, means in the shape of, for example,, motor 
means and optionally a gearbox for moving the loudspeaker from the first position to the sec- 
ond position and vice-versa, and a closure member for covering the loudspeaker in its first 
position. 

[0007] In this manner, it is possible to only expose the loudspeaker assembly when- 

ever it is desirable to be able to distribute sound. Hereby, it is achieved that it is possible to 
hide the loudspeaker units such that they are protected from dust, mechanical influences and 
the like and, at the same time, make them inconspicuous when the units are not in use which 
might be advantageous from a designer's point of view in that the usually black net surfaces 
of the loudspeakers are hidden from view and may, due to the provision of a closure member, 
be "camouflaged" such that the closure member is identical to the surroundings whereby it is 
not immediately visible that a loudspeaker assembly is installed. 

[0008] A comparable arrangement is disclosed in DE 1 9534400, wherein a loud- 

speaker unit and a lens may be hidden in a wall and by electromechanical means exposed for 
use. 

[GO 09] By further providing the embodiment of the invention with an acoustic lens, 

further advantages are obtained. The construction and the advantages of acoustic lenses are 
described for example in US 5615176, US 6068080 and WO 0187025. The particular advan- 
tages of redistributing the acoustic energy through an acoustic lens are that a very well- 
defined distribution pattern is achieved with negligible distortion of the signal. It is, in this 
manner, possible to direct the acoustic energy without interference, for example, in the shape 
of reflections from other surfaces such that the listener will receive a very pure signal i.e. a 
signal free from unintended distortions, reflections etc. Furthermore, as one of the principles 
in the acoustic lens as disclosed in the documents mentioned above is that the sound is redi- 
rected into a direction substantially perpendicular to the transducer's sound emitting direction 
and the overall construction height of the acoustic lens is very limited, a complete loud- 
speaker assembly's construction height comprising both a loudspeaker unit (transducer) and 
an acoustic lens may be very shallow. 
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[OOIO] Turning to the actual movement of the loudspeaker assembly, the invention in 

a further advantageous embodiment provides that the means for moving the loudspeaker 
and/or the acoustical lens comprises one or more spindles, which spindles in a first end are 
fastened to the transducer unit and/or the acoustic lens and in the other end is rot at ably held 
for example by means of a bearing and a worm gearbox, such that the worm gear moves the 
spindles up or down in relation to the surroundings depending on the rotational direction of 
the worm gear, and thereby, moving the loudspeaker and the acoustic lens between the first 
and second positions. 

[OOll] In a still further advantageous embodiment of the invention also relating to 

moving the loudspeaker assembly from the first non-exposed position and into a second ex- 
posed position, the means for moving the loudspeaker and/or the acoustical lens comprises 
one or more rails fastened to the surroundings, and that means are provided on the loud- 
speaker assembly for sliding along said rails, such that the loudspeaker assembly may be 
moved between the first and second positions, 

[0012J As an alternative to the two different embodiments for providing movement of 

the loudspeaker assembly, the invention in a further advantageous embodiment provides 
means for moving the loudspeaker where the means comprises one or more moving racks 
optionally flexible racks fastened to the loudspeaker with corresponding gear wheels, such 
that by rotating the gear wheels the rack(s) and thereby the loudspeaker will move. 
[0013] Common for the three different embodiments for moving the loudspeaker and 

optionally the acoustic lens from the first non-exposed position to the second exposed posi- 
tion is that the overall construction height of the loudspeaker assembly may be maintained as 
an overall shallow construction. Furthermore, all of the three suggested methods are fairly 
simple mechanical constructions which in addition to being relatively simple to manufacture 
also are very reliable in their way of functioning. 

I GO 14 J in this connection, it should be mentioned that other means for moving the 

loudspeaker and optionally the acoustic lens from the first to the second position may be con- 
templated within the scope of the present invention. Such means may comprise manual means 
where the assembly is pulled up, or the loudspeaker may be provided with two concentric 
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rings between which, a thread is arranged such that by rotating one of the rings, the other ring 
will move in relation to the first ring. By attaching such an arrangement to the loudspeaker 
assembly, the rotation and,, thereby,, the relative movement of the two rings will displace the 
loudspeaker assembly correspondingly. A I so a system where one end of the wire is attached 
to the bottom section of the assembly such that by pulling in the wire via a number of pulleys, 
the loudspeaker assembly may be elevated or lowered. Actuators, for example electrically 
powered actuators, of a telescopic configuration may also be contemplated in order to move 
the loudspeaker assembly and in particular the loudspeaker and the optionally arranged acous- 
tic lens from the first to the second position. 

[0O15] In a further advantageous embodiment of the invention, the assembly is ar- 

ranged in a vehicle, preferably in the dashboard and/or the doors and/or the rear shelf. Tradi- 
tional automotive sound systems comprise a number of loudspeakers built into different parts 
of the interior of the vehicle. Especially, when an acoustic lens is to be arranged in combina- 
tion with tire loudspeaker assembly according to the invention, this acoustic lens would be 
projecting outside the contour of the vehicle part into which the loudspeaker was to be built 
into. For design reasons, this may be undesirable and also for safety reasons, it might be un- 
desirable or directly illegal in that the lens structure may cause a safety hazard in that sharp 
edges and the like can damage persons coming into contact with these, for example, in the 
case of an accident. Furthermore, by having the loudspeaker assembly projecting outside the 
contour, the assembly itself may also be prone to damage if they were permanently exposed in 
that persons moving in or out of the vehicle might accidentally push, pull or in any other way 
exert forces on the loudspeaker assembly which may have a detrimental effect on this. It is, 
therefore, especially for automotive applications advantageous that it is possible to move the 
loudspeaker assembly into a non-exposed position for example when the sound system is 
turned off, for example, in connection with parking the vehicle or shutting off the engine. 
[OOX6] Taking advantage of the lens technology is especially advantageous inside the 

vehicle in that distortions and unintended reflections from the vehicle surfaces might be se- 
verely limited in that the well-defined distribution pattern of the acoustic energy through the 
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acoustic lens is very well-defined, it is possible to direct trie acoustic energy i.e. trie sound 
substantially unimpeded to trie listener . 

[OG 1 71 In a further advantageous embodiment, the surroundings are trie dashboard of a 

vehicle, and trie closure member is integral with a top section of trie loudspeaker assembly, 
and that the closure member is a cut-out section of trie dashboard or at least made from the 
same materials and having identical texture as the dashboard, such that the assembly is in- 
visible in its first position and fully operational in its second position. 

[0018] In this manner, it is possible to hide the loudspeaker installation inside the 

dashboard when the sound installation is not in use. As the sound installation is activated, a 
signal may be sent to the loudspeaker assembly such that the means for moving the loud- 
speaker assembly from the first non-exposed position to the second exposed position is acti- 
vated. As the sound installation is turned off, a similar signal may be sent to the loudspeaker 
assembly such that the loudspeaker and optionally the acoustic lens are moved from the sec- 
ond position to the first position. By furthermore providing that the closure member is of an 
identical material as that of the surrounding dashboard and furthermore, design the movement 
of the loudspeaker assembly such that in its hidden position, i.e. when the loudspeaker as- 
sembly in its first non-exposed position, the closure member is arranged integral with the 
loudspeaker assembly and for example, on top of this will be at the same level as the top of 
the dashboard such that it is practically indistinguishable that a loudspeaker assembly accord- 
ing to the invention is hidden in the dashboard. 

fOO 19] In a further advantageous embodiment, the assembly is built into a wall, for 

example the wall of a vehicle door, the wall of a building or the like, and that the closure 
member is a moveable section of the wall, which when the movement of the loudspeaker as- 
sembly is activated retracts, slides, pivots or in any other way moves concurrently with the 
movement of the loudspeaker assembly from the first position to the second position and 
vice- versa. f3y applying these principles to sound installations in general, for example, as 
mentioned above, new design possibilities especially for the interior design of living areas, 
cars, trains, aircrafts and the like have been provided. The movement may for example be a 
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1 80° turn from hidden to exposed and vice versa around an axis parallel to the plane of the 
wall. 

[0020] In a further advantageous embodiment, the inventive principle may he ar- 

ranged such that the surroundings are a television sel, a hi-fi sound installation or another 
loudspeaker or subwoofer. For every day use, it might be desirable that for example a televi- 
sion set does not have protruding loudspeakers but in use where the television set goes from 
having a passive perhaps decorative role in the surroundings to a more active role where fo- 
cus is on the screen and not on the design of the television set, it might be more acceptable 
that extra loudspeakers projects from such a set. Especially, if the provision of extra loud- 
speakers, for example,, comprising an acoustic lens will greatly improve the sound side of the 
transmission and, thereby, improve the user's overall experience. For the same reasons, it 
might also be desirable to arrange such loudspeaker assemblies in hi-fi sound installations 
such as so-called ghetto blasters, flat screen TVs (LCD/plasma/OLED), signal receivers, 
DVD/CD players, amplifiers* laptops, PCs, or other transportable sound equipment. 
[0021] In order to protect the loudspeaker assembly, the invention in a further advan- 

tageous embodiment provides that pressure sensors are provided in the assembly such that if a 
predetermined minimum force is applied to the assembly in its second position, the assembly 
will retract to its first position. The sensors may be provided in order to provide the loud- 
speaker assembly with a security such that if any predefined minimum force or impact is ap- 
plied to the loudspeaker assembly, it will retract into its hidden position which will also be a 
protective position. It may also be that the loudspeaker assembly is provided with the sensors 
in order to minimize the risk of inflicting damage for example, when the loudspeaker assem- 
bly is installed in a dashboard, it might be desirable to be able to retract the loudspeakers very 
quickly such that persons or body parts do not come into accidental contact with the loud- 
speaker assembly for example in case of an accident, Similar sensors used in order to activate 
air-bags maybe used in order to retract the assembly according to the present invention. 
[0022] Sensors which are suitable for collecting the desired information are widely 

available in the art, and within the scope of the present invention, any type of sensor for de- 
tecting mechanical impact maybe used with the present invention. 
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[0023] For some applications, it is desirable to have further possibilities of directing 

trie sound. For this purpose, trie loudspeaker assembly is arranged such tbat the loudspeaker 
and/or the acoustic lens may be rotated around the axis of movement and further may option- 
ally be tilted around a second axis perpendicular to the axis of movement. Appropriate means 
for facilitating these movements may be selected according to circumstances. The acoustic 
lens described with reference to the documents above has a vertical angle of dispersion of 
sound, energy which may be designed to be approximately 30 degrees. Therefore, by being 
able to rotate the acoustic lens or the loudspeaker around a second axis, it is possible to direct 
the sound energy as optimally as possible towards the listener. 

[OG24J Also by providing rotation around the axis of movement, it might also be pos- 

sible to direct the sound energy with a minimum of distortion and reflections to a listener. 
[002S] Furthermore, the rotation and tilting action of the loudspeaker assembly ac- 

cording to the invention my be carried out in response to instructions received from a com- 
puter wherein input from information about the position of the listener and/or the configura- 
tion of the room and/or pieces of furniture etc. may give the instructions to the loudspeaker 
assembly on how to tilt, move or in any other way bring the loudspeaker assembly into the 
most optimal sound energy transmitting position according to the present circumstances. 
[0026] The invention further comprises the application of a loudspeaker assembly as 

described above installed in an automotive sound installation comprising a number of loud- 
speakers such as tweeters, midrange, bass, mid-bass and sub woofer and at least one loud- 
speaker assembly as described above wherein the sound distribution is controlled by a central 
unit, and that means are provided for optimising the distribution of sound between the loud- 
speakers in relation to the passengers in the vehicle, wherein the loudspeaker assembly is ar- 
ranged in the dashboard of the vehicle, and that the loudspeaker assembly may automatically 
and optionally independently be adjusted for rotation, tilt and/or elevation for optimal sound 
distribution. Tests have shown that especially high quality of sound production may be 
achieved with an installation as mentioned above where the sound production for listeners 
inside a vehicle is greatly improved in comparison to ordinary automotive sound installations. 
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[0027] Tire invention will now be described with reference to the accompanying 

drawing, in which: 

Brief description of the drawings 
illustrates a tweeter comprising an acoustic lens and means for 



[002S] Fig. 1 
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Fig. 2 is a schematic illustration of moving means, 

Fig. 3 illustrates alternative moving means and assembly in non-exposed 

Fig. 4 illustrates alternative moving means and assembly in exposed posi- 

Fig, 5 illustrates alternative moving means and assembly in exposed posi- 

Fig. 6 illustrates alternative moving means and assembly in exposed posi- 

Fig. 7 is a schematic illustration of pivot means. 

Fig. 8,9 are a schematic principle of the invention applied to a traditional 
Fig. lO a-d are a schematic principle of the invention applied to a flat screen 



Fig. 11 a) & b) 
Fig. 12 a) & b) 



same as Fig. 1 0, 

illustrate a traditional loudspeaker with the inventive prin- 



Fig. 13 a)&b) illustrate the pivotal principle for the loudspeaker assem- 

Fig. 1 4 illustrates a dashboard with a built-in loudspeaker assembly, 

Fig. 15 illustrates a diagram of an automotive sound installation. 

Detailed Description of the Invention 
In Fig. 1, a loudspeaker assembly according to the invention is illustrated 
where the assembly in this example is a tweeter built into an acoustic lens. The tweeter 1 is 
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built up of a loudspeaker unit 2, an acoustic lens 3 and means in the shape of gear wheels 4, 
pulleys 5 and a wire 6 such that by rotating the pulley 7 connected to the motor S, the acoustic 
lens 3 and the loudspeaker unit 2 will be rotated clockwise or counter-clockwise depending 
on the direction of the motor and the construction of the gear wheels 4. Xhe gear wheels 4 can 
alternatively be coupled to a spindle comprising a worm gear as illustrated with reference to 
Fig. 2. 

[0043J In Fig. 2, the acoustic lens 3 is schematically illustrated, and the loudspeaker 

unit 2 integrated in the acoustic lens is not illustrated. Xhe spindle 9 is arranged such that by 
activating the motor 8, the gear wheels 4 will interact in order to rotate the spindle 9 whereby 
a nut lO arranged in the acoustic lens around the spindle will push the acoustic lens 3 up- 
wards or downwards depending on the rotational direction of the gear wheels 4 driven by the 
motor S. In this maimer, it is possible to transport the acoustic lens along the longitudinal axis 
of the spindle 9. 

[G044] In Fig. 3 and 4 ? an acoustic lens in its first non-exposed position and its second 

exposed position is illustrated. For illustration purposes only^ the means for bringing the 
loudspeaker assembly according to the present invention from its first to its second position, 
is different* illustrating that any suitable means for providing the movement may be applied. 
[0045] In Fig. 3, a dashboard surface 11 is illustrated usually comprising a resilient 

layer 12 and a construction 13 such as a steel member . provided in order to support the 
dashboard. Integral with the dashboard, there is a loudspeaker assembly I according to the 
invention. Xhe loudspeaker assembly illustrated in Fig. 3 is in a first non-exposed position 
such that it is not possible apart from the gaps 1 4 to detect the presence of a loudspeaker as- 
sembly in the dashboard. Xhe closure member 15 is in this embodiment made from the same 
material as the resilient layer of the dashboard 1 2 such that to an observer no noticeable dif- 
ference will be detected between the regular dashboard surface and the closure member's sur- 
face. 

[0046] The loudspeaker assembly 1 may be powered into the second exposed position 

by activating the motor means 8 whereby the wire 16 is being pulled, and depending on the 
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direction of pulling, the loudspeaker assembly may either be elevated into the second exposed 
position or retracted into the first non-exposed position, 

[0047J The illustration in Fig, 3 illustrates the first non-exposed position, 

[0048] In Fig. 4, however, the second exposed position is illustrated. The same refer- 

ence numbers are used for the same features throughout the application such that the eleva- 
tion of the loudspeaker assembly 1 exposes the acoustic lens 3 in this embodiment by activat- 
ing the motor 8 whereby gear wheels 4 will make the spindle 9 rotate as explained with refer- 
ence to Fig. 2. 

[0049] In addition to the illustrated examples of how to manipulate the loudspeaker 

assembly 1 from its first non-exposed position to the second exposed position, different 
means were illustrated in Fig. 2, 3 and A. Additional means may as illustrated in Fig. 5 and 6 
be a principle of providing amoving rack in cooperation with a gear wheel 18. By rotating the 
gear wheel, the moving rack 1 7 and, thereby, the attached loudspeaker assembly 1 will move 
up or down. In Fig. 6\ an embodiment is illustrated where the moving rack 1 7 is flexible such 
that it is possible to minimize the total building height of the loudspeaker assembly if this is 
desirable. Using the flexible rack takes up more space in the width direction in comparison to 
a linear diffusion rack. The skilled scope person will choose one or the other according to the 
circumstances. 

[OOSOJ Any other suitable means for moving the assembly up and/or down may be 

used, such as for example a concertino mechanism, comprising a scissors arrangement, 
whereby elevation is achieved by moving the ends of the scissors' arms together and retrac- 
tion is achieved by moving the arms apart. Also arranging the assembly in a parallelogram 
structure, such that the assembly fastened in one corner of the parallelogram will move in a 
linear manner when the shape of the parallelogram is altered, for example by influence of an 
actuator fastened to an appropriate part of the construction. 

[0051] For some applications, it might be desirable to be able to tilt the loudspeaker 

assembly 1 around an axis 20 perpendicular to the axis 19 along which the loudspeaker as- 
sembly 1 moves when it is travelling from the first non-exposed position to the second ex- 
posed position as illustrated with reference to Fig. 3 and 4. For this purpose, a secondary set 
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of gear wheels 21 as illustrated in Fig. 7 may be provided for controlling trie tilt around the 
axis 20. 

[OOS2J The inventive principle of hiding a loudspeaker assembly as explained above 

may be used in a number of applications. With reference to Fig. 8 and 9, a television set 22 is 
illustrated. In Fig. 8 ? a frontal view of the television set comprising two loudspeaker assem- 
blies 1 according to the invention is illustrated. The loudspeaker assemblies 1 are in their sec- 
ond exposed position such that it is possible to listen to any sound emission deriving from the 
television. In this embodiment, the loudspeaker assembly comprises a normal loudspeaker 
unit 23 into which an acoustic lens 3 is built. The acoustic lens may in a further advantageous 
embodiment be movable according to the same principles as discussed above with relation to 
the loudspeaker unit 23 such that a two stages movement becomes possible, namely, first that 
the loudspeaker 23 is elevated from the television set, and. thereafter, the acoustic lens is ele- 
vated from the loudspeaker unit 23. 

[0053] In Fig. 9, a cross-section through a television is illustrated where the loud- 

speaker assembly according to the invention is illustrated as being in position behind the pic- 
ture 24. 

IOG54] Of particular interest is the provision of the inventive loudspeaker assembly as 

provided with the present invention for the so-called flat screen television sets. In figures lOa) 
through d) different possibilities of building the assembly and in particular the moveable 
acoustic lens into such a device are illustrated. In Fig. lOa), an embodiment is illustrated 
where the loudspeaker assembly 1 is built into a flat screen television set 43. In this particular 
embodiment, illustrated in Fig. 10a)-d), the assembly is made as a two part device where the 
tweeter is built into an acoustic lens 3 and arranged in the top part of the flat television screen 
43. The other speakers being mid range and bass 44 are arranged as built-in speakers else- 
where in the device. 
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[0055] In Fig. 1 Gb) ? the flat television screen 43 is illustrated with the acoustic lens 3 

in the withdrawn position where it is not visible from the front of the television screen. 

[0056] In Fig. 1 Oc) and d), a similar configuration is illustrated where the tweeter 

comprises an acoustic lens where in the illustrated example, the acoustic lens is arranged in a 
top part of the screen,, but it may be arranged anywhere suitable on the flat screen installation. 
In this embodiment, the tweeter with the acoustic lens 3 is arranged in a rot at able manner 
such that the acoustic lens may be rotated from a hidden position as illustrated in Fig. lOd) 
into a visible position as illustrated in Fig. lOc). 

[0057] In a further advantageous embodiment, as illustrated in Fig. 11a) and b), a 

television set 43 is illustrated with a built-in loudspeaker assembly according to the present 
invention. The loudspeaker assembly 1 may be fully visible as illustrated in Fig. 11a) or may 
be moved into a hidden position for example by sliding or by rotation as illustrated in Fig. 
lib). The loudspeaker assembly may comprise mid range and bass speakers 44 and a tweeter 
unit comprising an acoustic lens 3 . 

IOOSS] In Fig. 12a) and b) 7 a traditional loudspeaker unit 25 is illustrated comprising, 

for example, a bass speaker 26, a mid-range speaker 27 and a tweeter comprising an acoustic 
lens 3. In Fig. 12b) ? is illustrated the configuration where the acoustic lens 3 is in its first non- 
exposed position whereas in Fig. 1 2a). the same loudspeaker is illustrated where the acoustic 
lens 3 in the second exposed position in relation to the loudspeaker 25. The principles relating 
to moving the acoustic lens or the loudspeaker assembly 23 as mentioned above with refer- 
ence to Fig. 8 and 9 may be any suitable means among which the embodiments for movement 
as described above also are comprised. 

[0059] In Fig. 13a) and 13b), an embodiment is illustrated where a loudspeaker as- 

sembly 1 is built into a wall 28. In Fig. 13a), the loudspeaker assembly 1 is illustrated in its 
second exposed position and in Fig. 13b). only the closure member 29 of the loudspeaker 
assembly according to the invention is visible. Depending on the texture configuration and 
overall design of the wall 28, the built-in loudspeaker assembly according to the invention 
may be more or less visible. In the illustrated embodiment, it is illustrated that the loud- 
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speaker assembly rotates about an axis parallel to the wall, but also other means for perform- 
ing the movement may be contemplated such as for example sliding on rails etc. 
1 0O6OJ In Fig. 14, again a dashboard 1 1 is illustrated as was the case with reference to 

Fig. 3 and 4. In this embodiment, however, the positioning of two loudspeaker assemblies 1 is 
particular in that both speakers are tweeters in a sound installation. Xhese may advanta- 
geously be built-in in opposite sides of the dashboard as illustrated in Fig. 14. Just for illustra- 
tion purposes, the left-hand loudspeaker assembly in the dashboard illustrated is in its second 
exposed position and the right hand loudspeaker assembly 1 is in its non-exposed position. 
[G06X] For all the embodiments described with reference to any of the figures, the 

loudspeaker assembly may advantageously be equipped with a impact sensing system such 
that if the loudspeaker assembly detects an impact for example in the shape of a hand or other 
body part being placed or hit upon the loudspeaker assembly 1 , it may automatically and op- 
tionally very quickly retract into the first non-exposed position, thereby, protecting both the 
loudspeaker assembly according to the invention, but also the body part. This is especially 
important for applications in automotives where the exposed loudspeaker assembly as illus- 
trated with reference to Fig. 14 might be an extra source of possible injury to a passenger in 
the vehicle in case of an accident. It is, therefore, desirable that the loudspeaker assembly 
retracts into the first non -exposed position in case of emergency breaking and/or activation of 
the airbags and/or due to any other impact above a certain minimum impact level. In addition 
to or alone, a single assembly according to the invention may be provided centrally in the 
dashboard . 

L©0<£2] Especially for automotive installations, the present invention is advantageous 

in that its non-active state, it does not have to be exposed and, thereby, be part of the interior 
design of the vehicle. An example of such an automotive sound installation is illustrated with 
reference to Fig. 15. In the rear booth or in a body cavity of the vehicle, the electronic equip- 
ment for amplifying and filtering the sound 30 is hidden. From here, cabling is built in suit- 
able cavities in the automotive body to the positions where it is desirable to arrange the loud- 
speakers. In this instance, a sub-woofer 31 has been arranged behind the rear seat and sym- 
metrically above a centre line of the vehicle, mid-range speakers 32 are arranged adjacent to 
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the subwoofer. In the rear doors 33, a combined mid-bass and. mid-range speakers 34 and 25 
mm. tweeter units 35 arranged. The tweeter units may be traditional tweeter units built into 
the door of the vehicle or may be units according to the invention where the tweeters will be 
arranged with means for moving the tweeter unit from a first non-exposed position to a sec- 
ond exposed position depending on the choices of the sound installation constructor. In the 
front doors 36, bass units 37 and mid-range units 38 are arranged- An additional mid-range 
unit 39 is arranged in the centre of the dashboard 1 1 . Also in the dashboard, two loudspeaker 
assemblies 40 according to the invention and as described in detail above are arranged. 
[0063] The units 31 5 32, 34 ? 37, 38, 39 and 40 may advantageously be constructed as 

first pressure tied units such that any influence from their surroundings may be eliminated or 
at least minimized. 

|00641 In order to further compensate for wind noise, road noise, noise from the inte- 

rior of the vehicle etc. a set of microphones 41 may be installed centrally in the vehicle in 
order to detect outside sources of sound energy which may be compensated in the amplifying 
units and filters by suitable adjustment means, Also further additional wires 42 may be pro- 
vided in order to control the movement of the built-in loudspeaker assembly according to the 
invention such that the loudspeaker assembly 40 may be brought from its first non-exposed 
position to its second exposed position. In embodiments where the tweeters 3 5 also are con- 
figured for movement, this movement may be correlated with the movements of the front 
tweeters 40. 



